The most acute air pollution episode in history occurred in London in 1952, when 4,000 excess deaths were attributed to air inversion. Other acute episodes have been reported in Donora, Pennsylvania, in 1948 (8) . Most published U.S. studies show that particulate matter is the pollutant which exhibits this relationship most dearly (2, 3, (9) (10) (11) (12) (13) , even though most of these studies have not considered multiple pollutants. The relationship between particulate air pollutants and mortality seems to continue well below current ambient air quality standards, and the exposure-response relationship is linear with no evidence of a threshold (14) (15) (16) . Investigations A greater association with mortality was seen with the 5-day moving averages and the previous day's exposure than with other exposure variables. Tables 3-5 show the Poisson regression model, which indudes time trends, season, and weather variables for temperature and relative humidity. In the models that included a 5-day moving average of one pollutant or multiple pollutants, PM1O was a significant predictor of total mortality, whereas gaseous pollutants remained insignificant. An increase in the 5-day moving average of PM equal to 10 pg/m3, was associated with an increase in the relative risk of mortality to 0.8%. When the previous day's concentrations were considered, PM1O and NO2 were significant pollutants in the single-pollutant models. PM10 remained significant when the models were confined to cardiovascular or respiratory mortality. The association with PM1O, as measured by regression coefficients, was greatest for respiratory mortality. SO2 and CO were significantly related to respiratory mortality in the single-pollutant model using the previous day's concentrations. However, 03 was not statistically significant (Figure 3 ). Outputs from GAMs using a 5-day moving average and the previous day's concentrations were analyzed graphically to clarify the contradictory relationship between 03 and daily mortality (Figure 4) (2) and Philadelphia (4) show that deaths due to respiratory disease were most strongly associated with particulate pollution levels, and statistical associations were also observed for deaths due to cardiovascular disease. In our study the highest regression coefficients were in the model for respiratory mortality. However, they did not reach statistical significance except when using multiple models with a 5-day moving average because of the low frequency of nonmalignant respiratory death. We also found PM1O to be significantly related to cardiovascular mortality, but the regression coefficients were lower than those for respiratory mortality.
The sources and levels of ambient air pollution, as well as population characteristics and habits, vary widely among the (24, 25) . Heavy metals, transition metals, and polycyclic aromatic hydrocarbons in particulate pollutants may also cause harmful effects (26, 27) . However, specific mechanisms remain unclear. This epidemiologic study cannot explain the toxicologic mechanism for particulate pollution-induced mortality. However, the relationship of the combined indices suggests that there is a mutual interaction between partides and gaseous pollutants.
This study is limited by its use of environmental monitoring data alone to represent ambient concentrations, which do not necessarily represent individual exposures. This can result in nondirectional misclassification of exposure and bias toward the null. Therefore, it is likely that our positive results underestimate the magnitude of the association. Some studies have found that PM 1 levels are highly correlated between indoor and outdoor air (28) . Therefore, outdoor measurements of pollutants can also represent indoor environments, and thus be used as a proxy in the analysis.
In summary, the association of particulate air pollution with daily mortality in Inchon is similar in magnitude to the results in other communities in the United States and in Europe. These associations are still observed when weather variables and other pollutants are accounted for. The association between particulate air pollution and mortality was largest for respiratory deaths. Increased cardiovascular mortality associated with particulate air pollution was also observed. Further, there is no evidence to support a threshold for particulate air pollution. However, there appears to be an 03 threshold level for adverse health effects and mortality. Additional studies will be needed to confirm this threshold in communities with varying concentrations of 03. A combined index of overall pollutants, a variable more accurately reflecting real environments, can be a better predictor of acute mortality. Future studies should be directed at evaluating the mutual interaction of pollutants and their chemical composition.
